Objective To describe the evidence about factors influencing breast cancer patientsÕ surgery choices and the implications for designing decision support in reference to an extended Theory of Planned Behaviour (TPB) and the Common Sense Model of Illness Representations (CSM).
Background
Women diagnosed with early breast cancer (stage I or II) are typically offered the choice between two surgical treatments: mastectomy or breast conservation surgery with radiotherapy (BCS). Survival rates are equivalent, 1,2 although BCS is associated with higher local recurrence, 3 leading to the assumption that, when offered the choice, women would elect BCS. 4 However, uptake has not been consistent, with wide variation in surgical management. 5, 6 This variation indicates the need for further research into the potential patient and professional causative factors and ways of supporting patients in making this complex and difficult decision. 5 Research in this area does not always reflect the complexities of decision making 7 and is often atheoretical, 8 despite there being theories, which have been effectively used to predict other health-related behaviours. [22] [23] [24] A theoretical analysis of the factors influencing breast cancer patientsÕ surgery choices could provide a more structured way of exploring these factors, thereby enhancing understanding of the variation in treatment uptake. Identifying these factors would help to identify and tailor ways of supporting women facing this decision. The period between diagnosis and treatment for breast cancer is particularly stressful because of uncertainty about the disease and pressure to make rapid treatment decisions. 9 Newly diagnosed breast cancer patients display high levels of distress, with a loss of effectiveness in key cognitive activities, 10 raising concern over the psychological impact of being offered a role in decision making for surgery. 9 The extent to which patients are affected by their emotional reaction to their diagnosis may be closely related to their ability to plan their medical care. 11 Fear, intense emotional reactions to diagnosis and time pressures can leave women feeling overwhelmed, unable to process the information or take on the responsibility in decision making.
11
This may be further compounded by the fact that to make an informed choice, patients have to digest a lot of information, and the way in which it is presented may impact on the decision they make. 12 Some, however, may find the decision making process a challenge 9 and a useful psychological distraction, emotionally preparing them for surgery. 13 A range of factors are reported to influence the surgical choices of early breast cancer patients. These include concerns about breast loss and local tumour recurrence, perceived surgeon preferences, 14 patient involvement in decision making, 15 media reports, 16 body image, 17 perceived chance of survival, 18 avoidance of radiation treatments, 19 patient-professional communication, 19 surgeonÕs input and clinical guidance. 16, 20, 21 Two key theoretical frameworks that have been applied to health-related decision making are the Theory of Planned Behaviour (TPB) 22, 23 and the Common Sense Model of Illness Representations (CSM). 24 With its roots in rational models of decision making, the TPB has been extensively used to predict and explain a range of behaviours, including health behaviours. Social cognitive approaches such as the TPB are based on the assumption that a rational and methodical decision making process can predict health behaviours. 25 However, given the potential impact of a breast cancer diagnosis on wellbeing, decision making in this context may not be as rational as the TPB implies. The CSM provides a complementary framework for understanding how patients make sense of their condition and their perceptions of the treatments available to them, placing greater emphasis on emotional and coping responses when accounting for illness-related behaviour. While the CSM examines how the broader representation of an illness helps a patient deal with that illness, the TPB looks to predict what the patient decides to do. The predictive ability of both the TPB and CSM have been applied to intentions to attend prostate specific antigen screening, 26 cervical screening attendance 27 and to womenÕs perceptions of breast cancer symptoms and help-seeking intentions. 28, 29 While the TPB has been found to be a better predictor of intentions, it is the combination of the two models that provides a better understanding of the observed health behaviours, [27] [28] [29] although
Understanding surgery choices for breast cancer, S Sivell et al.
Ó 2010 Blackwell Publishing Ltd Health Expectations, 14 (Suppl. 1), pp. [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] evidence of this with regard to breast cancer patientsÕ surgery choices is lacking.
Objective
To describe the evidence concerning factors influencing breast cancer patientsÕ surgery choices and to interpret and discuss this with reference to the constructs of the extended TPB and the CSM. This will provide a basis for examining the implications for practice, more specifically the ways in which early breast cancer patients can be supported when choosing their surgery.
Search strategy
Ten electronic databases (Medline, CINAHL, EBM Reviews, EMBASE, PsycINFO, ASSIA, Social Science Citation Index, ISI Science Citation Index, SIGLE and ZETOC) were searched up to November 2007. The reference lists of key review articles 7, 9, 13, 18 were also searched. The key search terms were Ôbreast cancerÕ, ÔsurgeryÕ, ÔmastectomyÕ, Ôbreast conservation surgeryÕ, Ôtreatment choiceÕ, Ôpsychological theoryÕ, Ômod-els of health behaviourÕ, ÔTPBÕ ⁄ ÕTheory of Planned BehaviourÕ, ÔCSMÕ ⁄ ÕCommon Sense ModelÕ and Self-Regulatory Model.
Inclusion criteria
Studies reporting data concerning factors influencing the surgery choices of women diagnosed with early breast cancer.
Exclusion criteria
Studies that did not include women diagnosed with early breast cancer and ⁄ or provide data on the reasons for their surgery choices.
Results
Our search strategy yielded 1818 articles; 149 were put forward for inclusion in this review of which 123 were excluded. Summaries of the 26 included articles are provided in Table S1 . Surgery outcomes: appearance and body image Seven studies reported concerns about appearance post-surgery to influence choices. 8, 11, 14, 30, 36, 39, 40 Two studies reported attitudes to body image and sexuality to also influence choice. 11, 14 Patients opting for BCS place a greater emphasis on these factors, 39 perceiving the outcome to be less disfiguring, 36 allowing them to conserve their femininity, physical appearance and sexuality. 40 Older women may not attach the same importance to these factors, with some feeling that their breast is no longer important to them in terms of sexual attractiveness or appearance. 8 
Perceived influences on patientsÕ surgery choices

Treatment concerns
Three studies 14, 35, 41 reported on the practicalities of likely treatment following surgery and the implications of these for patientsÕ surgery choices. Some patients are concerned about restrictions in travel if they were to undergo radiation treatment, more common following BCS, 14, 41 with anecdotal evidence that breast cancer patients in rural areas of Western Australia tended to choose mastectomy rather than BCS. 35 Concerns about the duration of the Involvement in decision making process Six studies reported that involvement in the decision making process influenced patients. 11, 15, 36, 39, 42, 43 Some patients prefer to make their own choice, or to make treatment decisions in collaboration with their clinician, 44 particularly when they realise they have options, 45 whereas others prefer the surgeon to make that decision for them. 37 The degree to which the clinician allows or encourages patient participation in the decision making process is often reflected in the choice of surgery, such that the decision reflects the preferences of the person with greater control over the process. 11 Not all patients perceived that they were offered a choice, despite being eligible. 39 The extent to which patients are involved in the decision making process may also be influential, although the evidence is inconsistent; three studies found that patients more involved in the decision making process were more likely to opt for mastectomy 15, 36, 39 with another study reporting that women opting for BCS preferred a more active decision making role than those opting for mastectomy. 35 Perceived preferences of clinicians, as perceived by patients Eleven studies found patientsÕ perceptions of their surgeonÕs treatment preference to be one of the most influential factors on treatment choice. 14, 31, 32, 34, 35, 40, 44, [46] [47] [48] [49] Even where patients perceive there to be an option, they are likely to comply with perceived recommendation of their surgeon, often overriding other factors important to them. 14, 31, 32, 34, 40, 44, [46] [47] [48] As a primary and specialist source of information, 32, 46 surgeons are viewed as experts and patients often do not feel qualified to question them. 37 One study found that women who underwent BCS rated their surgeonÕs preferences as a more important factor influencing their decision making than women who underwent mastectomy. 35 Another study found the surgeon to be the most significant factor in patientsÕ decision to choose BCS; 49 however, where patients wanted mastectomy, their fear of cancer overshadowed their surgeonÕs input. In the absence of a recommendation, patients may attempt to ascertain what their surgeonÕs preference would be. 44 Preferences of patients, as perceived by clinicians Surgeons may not perceive the decision making in the same way as their patients, 50 or realise that they are highly influential in their patientsÕ decision making. 41 The discipline of the health care professional can also influence choice.
Where BCS is standard care, consultation with the medical oncologist was found to be unrelated to type of surgery, although it was associated with satisfaction with treatment choice. 51 Where BCS is not the standard care, consultation with a medical oncologist is associated with increased likelihood of BCS and satisfaction with the treatment decision. 51 Surgeons may also integrate their perceptions of patientsÕ attitudes and concerns into their recommendations. For patients reporting that their feelings about losing a breast are of particular importance, surgeons have been found to be less likely to recommend mastectomy than they would for patients who are more afraid of dying from their cancer.
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Causes of breast cancer, as perceived by patients One study suggested that newly diagnosed breast cancer patients at an increased risk of carrying the BRCA1 ⁄ 2 genetic mutation for breast cancer and who opt for bilateral mastectomy, do so because of the potential genetic cause of their cancer. 40 Applying theory to surgical treatment decision making for patients with early stage breast cancer
Social cognition models: theory of planned behaviour
The TPB is a model used to predict a wide range of behaviours, accounting for significant variation in intentions and actions. 23 The TPB has its roots in expectancy-value models, models that posit that decisions concerning a course of action are informed by both subjective probaUnderstanding surgery choices for breast cancer, S Sivell et al.
Ó 2010 Blackwell Publishing Ltd Health Expectations, 14 (Suppl. 1), pp. [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] bilities that a given action will lead to a set of expected outcomes and the evaluation of these action outcomes. 53 The TPB proposes that behaviour is predicted by intention to engage in a behaviour and the extent of perceived control over that behaviour. 22, 23 Intention, in turn, is predicted by attitudes towards that behaviour (a function of the perceived consequences of the behaviour and a personal evaluation of those consequences), subjective norm (a function of the perceived expectations of others and the motivation to comply with those expectations), and perceived control over the behaviour. 23 One study used the TPB prospectively to examine the decision making process in a cohort of women eligible for either modified radical mastectomy or BCS. 38 Most patients in the sample (71.3%) intended to undergo BCS. As proposed by the TPB, surgery intentions were found to be predicted by subjective norm (the surgeon and their contributions to the choice of surgery), perceived behavioural control (selfefficacy) and attitudes towards the surgery options (concerns or beliefs about cancer recurrence). Beliefs about the importance of breasts to sexuality were also identified as a predictor of surgery intentions. Beliefs about the possibility of cure and complications of chemotherapy and radiotherapy were also factors that patients perceived would be important in influencing their surgery choice, although they were not found to be associated with surgery intentions. However, no pilot work to identify relevant beliefs 54 was undertaken prior to this study; beliefs were derived from evidence from prior research in which women ranked the factors that they thought would be important when deciding their surgery before making their decision. Nor were these beliefs directly related to the outcome of choosing either BCS or mastectomy. Although we only found one study applying the TPB to decision making in this context, data from other studies provide support for the view that the constructs included in the TPB play an important role in patientsÕ decision making (see Fig. 1 ). Extent of perceived control over decision making is reflected in the degree to which patients are involved in the decision making process, which in turn could determine their treatment choices. Limitations of the social cognitive approaches Social cognitive approaches have been criticized on the grounds that they sometimes account for limited amounts of statistical variance in predicting health practices. 56 In response to this, the authors of the TPB accept that the predictive power of the model could be improved, but argue that the empirical evidence concerning predictive utility is favourable. 57 A second potential limitation of these approaches is that health behaviours are seen as the result of rational decision making processes based on methodical processing of available information. 25 However, decision making in a medical context tends to occur in a negative affective state, often as a result of receiving an unfavourable diagnosis, 58 and the perception that an important decision needs to be made (i.e. choice of surgery) can also elicit negative emotions. 59 Motivation to cope with such negative emotions could shape decision process patterns and outcomes. 59 Given the potential impact of the breast cancer diagnosis on psychosocial well-being, decision making in this context may not be as rational as the TPB suggests. Research suggests that affective (emotion-based) components of the attitude construct may be as important as and possibly more powerful than instrumental (cognitive) components in predicting intention, [60] [61] [62] and can be included in an extended version of the TPB.
Extension of the TPB Extended versions of the TPB resulting from the inclusion of additional constructs have been proposed, and these constructs have been found to be key determinants of both attitudes and intentions. 63, 64 Anticipated regret, for example, is a negative emotion experienced when an individual believes feelings of regret will occur following inaction, or opting for one course of action over another. 63 Distinct from other emotions (e.g. guilt, anger, general affect), 65 anticipated regret may affect decision making and could enhance the TPBÕs ability to predict behavioural intentions 63 in relatively Ôhigh stakesÕ situations such as the one confronted by breast cancer patients faced with surgical treatment options. 38 Emotional reactions to a breast cancer diagnosis may be further compounded by the potential loss or altered appearance of a part of the body perceived by many women to be central to feminine identity. 13 Patients who place high importance on their appearance report higher levels of distress before surgery and during the year following surgery than those who attach lower importance to their appearance. 66 Some fear losing a breast more than the lifethreatening repercussions of their diagnosis. 13 Although there is evidence indicating that cancer patients experience post-decisional regret, further research is needed on the effects of anticipated regret on cancer-related behaviours and decision making. 67 Illness cognitions: common sense model of illness representations The CSM 24 emphasizes how cognitive and emotional representations of an illness guide coping and emotional responses to that illness. Thus the CSM has the potential to provide an insight into how patients make sense of their condition and the available treatment options, and has been used to understand the impact of patientsÕ illness representations on a number of outcomes, 68 including help-seeking intentions 29 and post-treatment distress. 69 The CSM identifies the factors involved when patients process information to form a Ôlay perceptionÕ of the illness, which influences coping behaviours and outcomes. This is thought to occur in three stages which continue until the coping strategies adopted are perceived to have been successful and a state of equilibrium is reached:
2. Action plan ⁄ coping stage, where the patient identifies and develops suitable coping strategies. 3. Appraisal stage, where patients evaluate their coping strategies to determine whether to continue with their chosen strategy or develop an alternative.
The emotional state of the individual may change in any of the three stages and additional coping strategies and appraisals may be produced to cope with these responses, both in parallel with, and partially independent of, the cognitive processes.
Cognitive representations of illness are structured around five key areas: cause (perceptions of causal factors); identity (statements patients make about the signs, symptoms and illness label); timeline (beliefs about the duration of the illness, e.g. chronic or acute); cure ⁄ controllability (beliefs concerning the effectiveness of the coping behaviours or the treatment); and consequences (beliefs concerning the impact of the illness on quality of life, or on functional capacity). 24 These components are not independent of each other. For example, the belief that an illness will be long-term with a number of symptoms tends to be associated with more severe consequences and a more negative perception of the ability to cure ⁄ control the illness. 24 Illness representations are influenced by a range of factors such as personal experience of the illness, knowing someone else with experience of the illness, information from friends and relatives, and the media. 24 The CSM may provide a useful framework for understanding how a patientÕs representation of their breast cancer influences their surgery choices (see Fig. 2 ). We did not find any studies applying the CSM to breast cancer surgery decision making, although the results of several studies provide evidence that constructs included in the CSM play a role in womenÕs treatment decisions. The consequences patients consider when making their decision include chances of survival, cancer recurrence 13, 30, 32, 34, 36, 37, 39 and cosmetic outcome. 11, 13, 14, 30, 36, 39, 55 Other consequences of treatment may be considered by patients when making their decision, such as whether or not they will need radiation treatment (were they to opt for BCS) and the practical implications of this, such as restrictions in travel. 41 The extent to which illness can be controlled or cured is particularly relevant in this clinical context. As noted above, perceptions of cancer recurrence and survival are influential, 30, 36 with concerns that inaccurate beliefs about superior survival rates for mastectomy lead patients to favour this option. 13, 32, 34, 37, 39 To our knowledge there is no evidence of the impact of patientsÕ representations of duration of their breast cancer on their surgery choices. A separate but related issue is the duration of the treatment itself, concerns about which have been found to influence surgery choices. 41 There is a limited degree of evidence that perceptions of the causes of breast cancer influences surgery choices. 40 More recently, research has looked to measure the emotional representation concept of Understanding surgery choices for breast cancer, S Sivell et al. We are not aware of any studies examining the influence of other clinicians, such as specialist breast nurses, who -in the UK, at leastare recognized as key members of the breast care team, 72 providing patients with information and support when making a decision. 72, 73 Furthermore, the literature lacks theoretically guided research that considers these various factors in an integrated fashion. Such research would help to provide a more complete understanding of patientsÕ surgery choices. Despite the paucity of studies specifically testing the applicability of the TPB and CSM to the study of womenÕs surgery choices for early breast cancer, it is evident from our review that core elements of these theories do play an important role in decision making. The theories thus provide a useful framework for further analysis, providing different, yet complementary perspectives. The TPB focuses on the impact of attitudes towards the available treatment options and motivation to comply with the perceived preferences of significant others (e.g. surgeon) on the choice of mastectomy or BCS.
The CSM provides a framework for understanding how cognitive representations of breast cancer influence the choice of mastectomy or BCS as part of a coping strategy to deal with the threat of breast cancer. Although other models, such as the Conflict Theory of Decision Making 74 and Subjective Utility Theory, 75 have been used, these are older models that have to some extent been superseded by the TPB and CSM and do not offer the same scope for developing a more detailed understanding of the influential factors.
There is evidence that patients form a cognitive representation of their breast cancer using key constructs of the CSM. The perceived timeline of cancer has been found to predict global and disease-specific forms of distress: patients conceptualising their cancer as chronic (long-lasting) or cyclic (recurring) were found to be more depressed, anxious and worried than those conceptualising their cancer as acute (short-term). 69 PatientsÕ perceptions of the timeline of their breast cancer and the impact of symptoms have also been found to predict psychological morbidity in the year after surgery. 76 Illness representations were more predictive of psychological distress than objective indicators, such as the likelihood of cancer recurrence. 69 Both the TPB and the cognitive component of the CSM have been applied to perceptions of breast cancer symptoms and help-seeking intentions across the life-span, 28 and to symptom perceptions and health beliefs as predictors of help-seeking intentions for breast cancer symptoms. 29 Cognitive representations of the identity and consequences of breast cancer, along with components of the TPB (attitudes towards help-seeking and perceived behavioural control), partly predicted intention to seek medical help for potential breast cancer symptoms. 29 However, less than one-third of the variance was accounted for, and of that third, 22% was attributable to the CSM. 29 Missing from these studies was the assessment of the emotional component of the decision making, which might have helped to account for a higher proportion of the variance in help-seeking intentions.
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Understanding surgery choices for breast cancer, S Sivell et al. cer patients need to assimilate a large amount of information in a short space of time. 12 To be sure of meeting their preferences and needs, the information patients receive should be presented in a form that is acceptable to them, understandable and provide a balanced view of the available options. 79 Several decision support interventions have been developed to help early breast cancer patients to make informed choices about surgical treatment, leading to significant improvements in knowledge about treatment options and increases in satisfaction with the decision making process. 83 However, there is a lack of theoretical underpinning to existing decision support interventions in both their design and development. 83, 84 A more comprehensive and theoretically guided understanding of the factors influencing breast cancer patientsÕ treatment choices would not only go some way to understanding variation in treatment uptake, but would also help to identify and tailor ways of supporting women in making these choices. The extended TPB and the CSM can be used to inform the design of decision support for patients choosing surgery. More specifically, the theories can guide those areas where balanced, accurate and clear information is vital to avoid decision making based on inaccurate representations, for example beliefs about the likelihood of survival and cancer recurrence. Figure 3 maps the constructs of the extended TPB and the CSM onto the different elements one would expect to find in a decision support intervention for breast cancer surgical decision making.
Decision support based on the extended TPB Beliefs about the clinical benefits and risks of each surgical option, fears of cancer recurrence, concerns about appearance and psychosocial outcomes, which in turn shape attitudes towards the treatment options, could be addressed in information about the available treatment options and their outcomes. Information about outcomes may also help patients to personalize the information and help them to imagine how they would feel in the future, in particular thinking about any feelings of regret they might experience. Specific support in decision making could also help to address the perceived behavioural control and subjective norm constructs by actively involving the patient in decision making, helping her to consider her own preferences, whether or not she perceives them to be consistent with what others think. Patients may make decisions based on perceptions of their surgeonÕs preferences, 85 but the concern is that they might come to regret this later. Some patients may not perceive themselves as having a real choice or control over the decision making process. The availability of an intervention such as a decision aid may help to alter this perception. As noted earlier, some evidence suggests that increased control over the decision making process leads to decisions to undergo mastectomy, whereas less control leads to decisions to undergo BCS. 15, 36, 39 However, the evidence is inconsistent, with one study suggesting that increased control leads to decisions to undergo BCS. 35 Furthermore, a meta-analysis of decision aids for surgery for early breast cancer found women who used them were 25% more likely to choose BCS. 76 This apparent discrepancy highlights the need for more empirical work in this area. Understanding surgery choices for breast cancer, S Sivell et al.
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Conclusions and future directions
The extended TPB and the CSM provide a useful basis for predicting and understanding the surgery choices of women diagnosed with early breast cancer. While both the extended TPB and CSM provide insight into the beliefs patients hold about the benefits and risks of surgery, the chances of their cancer being cured or recurring and the impact on their body image, they also offer distinct perspectives that need to be considered. Using theory to understand factors influencing womenÕs choices should inform the design and development of decision support interventions in such a way as to provide clear and accurate information in those areas important to patients. This would be of particular benefit if patientsÕ misconceptions have the potential to bias them to make a decision they would not make if they had a more complete understanding, and which they might later regret. While there is evidence supporting the utility of applying the extended TPB and CSM in this context, further research is needed to examine the extent to which they account for breast cancer patientsÕ surgery choices. Research into the distinction between affective and instrumental components of the attitudes construct applied to this clinical context would also help to provide a more detailed account of the complexities of breast cancer patientsÕ deliberations. Finally, the TPB and CSM are likely to be useful in the design of evaluations of decision support interventions to facilitate patientsÕ decision making in this context.
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